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BIOTECHNOLOGY

THE GENETIC ENGINEERING OF PLANT CELLS

Agrobacterium tumefaciens

Plant Cell

f               f

Cleaved Tumor-Inducing Plasmid       DNA Segment Containing Gene of Interest

Transformed A. tumefaciens

(_~                                            ^v

__.,__.. au_ .__. ___t            ^s/

4-

Plant Protoplast

Transformed Protoplast

To genetically engineer plant cells, molecular biologists use an unusual soil
pathogen, Agrobacterium tumefaciens. This bacterium contains a large tumor-
inducing plasmid that can insert part of its DNA into the DNA of whatever plant
cell the bacterium infects. If researchers replace the tumor-inducing genes of the
plasmid with foreign DNA, the bacterium can be used as a vector to introduce novel
DNA into plant cells. (Most often these cells are protoplasts, normal plant cells that
have been exposed to enzymes that dissolve their cell walls, making it easier to
introduce DNA into them.) Once transformed by A. tumefaciens, the cells can
sometimes be regenerated into whole plants through exposure to the proper
combinations of plant hormones and nutrients.

small subunits. By increasing the efficiency with which Rubisco fixes
atmospheric carbon dioxide, researchers hope to produce plants that
will grow faster.

In collaboration with researchers at Rockefeller University, plant
molecular biologists at Monsanto have introduced into petunias the
genes coding for Rubisco's small subunits in the pea. "It actually gets
produced, processed and transported properly, and assembled as part of
the petunia Rubisco holoenzyme," says Jaworski. "That, I think, is very